Quantitative studies of the vasculature of the carotid body in fetal and newborn sheep.
Resetting of the hypoxic sensitivity of the carotid chemoreceptors from the fetal to the adult arterial PO2 range follows the rise in PO2 which occurs after birth. The mechanism of this resetting is unknown. To study whether it is accompanied by a change in the carotid body microvasculature, 2 pairs of carotid bodies from fetal sheep (145 days gestation) and 2 pairs from 7-8 days-old lambs were examined. The ratio of the area of small vessels (6-16 microns diameter) or of larger vessels (greater than 16 microns diameter) to the total area of individual lobules of the carotid body was measured, using a semi-automatic image analysis system. This quantified the number and total cross-sectional area of small vessels and of larger vessels in 20 sections of 5 microns thickness taken at random from 200-350 sections cut from each carotid body. When the carotid bodies of the fetus and neonate were compared, the neonates showed increases in the percentage of the lobule area occupied by both small and large vessels, but the difference was only significant in the case of the larger vessels. There was no difference in the ratio of the area occupied by smaller vessels to the extravascular area of the lobule. Our results do not support the idea that the post-natal resetting of chemoreceptor sensitivity from the fetal to the post-natal range is accompanied by a change in the perfusion of the carotid body chemoreceptor cells.